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REMARKS 

This Amendment responds to the Office Action mailed June 20, 2005. Claims 1 - 18 are 
pending in the application. Claims 1, 5, 9, 1 1 and 18 are amended. Claims 8 and 10 are 
cancelled. No new matter is added by the amendments. Thus, claims 1 - 7, 9 and 1 1 - 1 8 are 
pending for reconsideration. 

Applicant thanks the Examiner of acknowledging the claim to foreign priority and the 
Information Disclosure Statement. 

Applicant(s) respectfully requests reconsideration of the present application in view of the 
foregoing amendments and in view of the remarks that follow. 

Summary of the Office Action 

In the Office Action: claims 1-4 and 8 are rejected under 35 U.S.C. § 102(e) as 
anticipated by the description of a conventional fabrication method described in the Background 
of the Invention portion of the specification; claims 9-18 are rejected under 35 U.S.C. § 103(a) as 
being unpatentable over the description of a conventional fabrication method described in the 
Background of the Invention portion of the specification; claims 5 and 6 are rejected under 35 
U.S.C. § 103(a) as being unpatentable over the description of a conventional fabrication method 
described in the Background of the Invention portion of the specification in view of U.S. Patent 
No. 6,372,657 to Hinerman et al; claim 7 is rejected under 35 U.S.C. § 103(a) as being 
unpatentable over the description of a conventional fabrication method described in the 
Background of the Invention portion of the specification in view of U.S. Patent No. 6,369,008 to 
Ha et al.; claims 1-4 and 8-18 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
U.S. Patent No. 6,562,651 to Chung et al; claims 5 and 6 are rejected under 35 U.S.C. § 103(a) 
as being unpatentable over Chung in view of Hinerman and U.S. Patent No. 6,436,808 to Ngo et 
al.; and claim 7 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Chung in view of 
Ha. Further, claim 5 is objected to for reciting "HE" instead of "He" or "helium." 

These rejections are addressed in the foregoing and traversed in the following remarks. 
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Rejections under 35 U.S.C. § 102(e) 

In the Office Action, the Examiner contends that the background section of the 
specification anticipates claims 1-4 and 8. Claim 1 has been amended to incorporate subject 
matter recited in claims 8 and 10, which have been cancelled. Since the subject matter of claim 
10 is not disclosed in the Background of the Invention, claim 1 as amended is not anticipated by 
the background section of the application. Accordingly, Applicant respectfully requests 
withdrawal of the rejection under 35 U.S.C. § 102(e) of claim 1, as well as of claims 2-4 which 
depend from claim 1. 

Rejections Under 35 U.S.C. § 103(a) in View of the Background Section of the Specification 

In the Office Action, the Examiner contends that claims 9 - 18 are obvious in view of the 
Background of the Invention. In particular, the Examiner contends that it is known to use 
PH3/N2 gas to diffuse P as recited in claim 10. 

Applicant respectfully disagrees that the use of PH3/N2 gas as recited in claim 1 is 
obvious in view of the background section of the application. Specifically, claim 1 recites, inter 
alia, forming a contact hole exposing the semiconductor suhstreAQ followed by ion-implanting an 
impurity into the lower portion of the contact hole followed by doping the surface of the 
semiconductor substrate exposed by forming the contact hole. The combination of the steps of 
ion-implanting an impurity followed by doping the surface of the hole is not disclosed in the 
Background of the Invention. Further, there is no suggestion in the background section of the 
specification to diffuse P into the contact hole. Thus, even though it was knovra to use PH3/N2 
gas to diffuse P into semiconductor material, there is no reason that one of skill in the art would 
have known to use that process, particularly after formation of the contact hole and ion- 
implantation. Accordingly, a finding that the step of doping using PH3/N2 gas as recited in 
amended claim 1 is obvious can only be based upon inadmissible hindsight in view of the 
teachings of the specification. Further, the process recited in amended claim 1 beneficially 
improves refresh characteristics and reduces the contact resistance to improve operation 
capability of the device, and thus would have been implemented by others if the process were 
obvious. 
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For the foregoing reasons, Applicant contends that amended claim 1 is not obvious in 
view of the Background of the Invention. Accordingly, Applicant respectfully submits that 
amended claim 1 is allowable over the background section of the specification. Since claims 9 
and 1 1-18 depend from claim 1 which is allowable, Applicant respectfully submits that these 
claims are also allowable, and withdrawal of the rejections of these claims under 35 U.S.C. § 
103(a) is respectfully requested. 

Rejections Under 35 U.S.C. § 103(a) in View of Chung 

In the Office Action, claims 1-4 and 8-18 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over U.S. Patent No. 6,562,651 to Chung et al. Chung discloses forming impurity 
regions before forming the contact hole. The rejection is based upon the contention that Chung 
will produce the same structure and achieve the same purpose of those claims. 

Applicant respectfully disagrees that Chung renders amended claim 1 obvious. 
Specifically, the different method disclosed in Chung will not yield the same structure, nor will 
the contact hole formed by the methods in Chung will exhibit the lower contact resistance 
yielded by the invention recited in claim 1, which is the objection of the invention (see page 4, 
lines 1 5- 1 7). The formation of a contact hole after the steps of ion-implantation and doping, as 
disclosed in Chung, will increase the contact resistance. Further, the ion-implantation disclosed 
in Chung (e.g., at 3:14-44) is not into the lower portion of the contact hole as recited in amended 
claim 1. Thus, the result from the method in Chung will be significantly different in structure 
since contact holes will not include ion-implantation at the bottom, and in the key functional 
characteristic of contact resistance even if the steps are reordered. Further, there is no suggestion 
in Chung to modify the disclosed method so as to resuh in the method recited in claim 1 that 
would generate a hole with low contact resistance. Since the method disclosed in Chung will 
not yield the same structure as the method recited in claim 1, Applicant contends that claim 1 as 
amended is allowable over Chung. Accordingly, Applicant respectfully requests withdrawal of 
the rejection under 35 U.S.C. § 103(a) of claim 1. 
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Since claims 2-18 depend from claim 1 which is allowable, Applicant contends that 
claims 2-18 are allowable. Accordingly, withdrawal of the rejections under 35 U.S.C. § 103(a) 
of claims 2-18 is respectfully requested. 

Remaining Rejections of Claims 5-7 

The remaining claim rejections based upon combinations of the Background of the 
Invention and the Chung, Hinerman and Ha references are overcome by the foregoing 
amendments and remarks. Specifically, since claims 5-7 depend from claim 4, which is 
allowable for depending from allowable claim 1 for the foregoing reasons, claims 5-7 are also 
allowable. Accordingly, Applicant respectfully requests withdrawal of the rejections under 35 
U.S.C. § 103(a) of claims 5-7. 

Objection to Claim 5 

Claim 5 has been amended in accordance with the Examiner's suggestion to replace "HE" 
with "He". Accordingly, Applicant respectfully requests withdrawal of the objection to claim 5. 

Claim 18 Amendment 

Claim 18 has been amended to correct two minor typographical errors. No change to 
claim scope is associated with these corrections. 
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CONCLUSION 

Applicant believes that the present application is now in condition for allowance. 
Favorable reconsideration of the application as amended is respectfully requested. 

The Examiner is invited to contact the undersigned by telephone if it is felt that a 
telephone interview would advance the prosecution of the present application. 

The Commissioner is authorized to credit any over payment or charge any deficiency to 
deposit account number 08- 1 64 1. 



Address all correspondence to: 

HELLER EHRMAN LLP 
1717 Rhode Island Ave., NW 
Washington, D.C. 20036 
Telephone: 202-912-2000 
Facsimile: 202-912-2020 
Customer Number: 26633 



Respectfully submitted. 
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